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MH?*Kr ^Jl£] ^# ##7] ^ o]-g-5r>o^ ^.^>J7^ ^ ifj-ig ofl 

^3*1M*r ^-g-^ ^7l^^.S ^ &\ .££. oj-g-t!- 
yj-Ai^ M - ary psk y o v ^ °l-g-?t ^-g-^ y o v ^# °l-§-W. ^ 

€ 41 3E. ^ ^"^-HHl 7RV 3^*}- ^l#«o V ^^: t^fAS^ #4- ti 

Aj-^t}.. 

^^O} ^ O. ^ Hj-AlO] ^H^l« ^4l#°fl 

» #^sRr #3l» S^h=k 
5. 4 

fl^-g-^l^, ^-§"^ ^ f A]Jr cfl 
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3-§-^ ^#^1^^: o]^.^- 7j--f Jitf^'S { Rain attenuation compensation 

H , - i - 3 "method and system using adaptive transmission technique } ..«!» ivt ; < 



El. 



£ l£- -g.^ <^l-§-*!r 3-§-*| ^iJ-^-a- 3E.*1^ ^SJSl, 

£ 2^r M-ary PSK y o v ^ ^^ £> 

£ 6£r ^ tfl^: M-ary PSK ^IJ:^ $-#Sl, 

£ 7£r tfl^ M-ary PSK ^131^ ^-Ir^tHr ^H^, 
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310 : 3^ 320 : *r4l^ 
330 : ^M^r 

- -[ ^o] ^i*}. *|^] 

<17> ^HAS, ^Hfl^l ^ ^ 7 )^ ^ S 7}^-jr o]-g-3>^ # 

^4 Cfol^AlBll- ol-g-^V « 0 V^O} OIO.^, ^^ofl^ ^-§-f§ ^ 7l^# A>-g-^ #4" 

<18> ^ *H<H» #ij-t- J£#s>^ d]^- s-s] 4,261,054 2L 



42-5 



1020000059780 



2000/12/ 



9? 4,731,866 3L«\) *>, o}*>o} a] 3^ #£| 7 )- q. 

<19> tW^l^ 7 ]^4r °}-%-f>}<^ Ji^Rr ^H^l^ ^ 

^1 ^ SE^ Jfl^ ^ *fl-f «13*H3 

<20> ^-g-^ ^ 7l^# °l-g-S}o} 3HP-#<*H- iL#*fe "1^*1 4,309,764 

4,301,533 4,837,786 JL, 4,047,151 ^^vfl^jE)^ ^'^V^S t}^-- 
^(Time Division Multiple Access; TDMA) ^# 3^- 9X^r 

<^£)£r <*J|#*H 3^ ^ ^*Hir ^ofl tfl*IHfe- 
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^ 4St °1 ^-^-S M-ary PSK £2: °l-§-3!: ^-§-*§ ^ 

^^£..3. A>-g-^>j7 ; ^Ai^oflAi PSK ^ <&:£:.§. JfEl a] 

^ >*■■ i 

^, ^"§-^ ^-Jl^^ ^-g-^ ^ S « 0 V^O^ S^-O.^. 01=0^^1 ^ 7 fl^ ^Wj-Al O. i 

^*Kr ^-g"^ 4s^J2f ^-g-^ ^-S^^ S^S. oj^ol^l ^7fl^ 

a1« 0 vai^- i^V^ ^ ^Al A]^ ^ ^ ^ <*I]^]-Ji #^1^ 

^« o VAl2). ^ ^A^J-Al^ ^}C]^ *JH^-» S.^}^ , 

<23> #7) ^^y-oflAl^ Ji#«<Hi£:, ^*fl X\$0\}*]°) A]-§r tfl 7^ 

*}3L tf-g- A^o^o} a]^ tfl #^1* <^*Rr ^^14; 
<24> <^:£ A] J: tfl ^Wl7l- ^*fl Aj^ofl*! A]-g-^Jl ol^ ^^Wj-AloU 3^ # 

<25> Aj. 7 ] ^yj-Alofl rcJ-H}. Aj- 7 ) ^A]^ ^yj-Aljz}. ^^^^ ^ ^ 
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<28> aj-g-tg 4^w o >^4 ^-5"^ ^-2:«o V ^^ Si^^S, o]^-o]^\ ^7fl£] ^AjaJ-Xj-^ o 

-■tfl #^11" 6fl€h«H, #7] ofl^ AlJ: Cfl 7} A>-g-^ 

^ ^^4- ^^1^^- ^Ai^ 

<so> - o]^}, $Jf^ £^^r ^3 ^ ^*HH 3-§-*8 #^7]^ 

<3i> Ku cfl^ :2^3Hr tfl<*^g- A>^-*>^ ^^^AjiEflo]]^ *}-g-tg 

^ 71^^: A>-g-*M 7 J-f SU^H, M ^Jr» o)-g-*}. 

wj-^i 32f M-ary PSK ^-g-^ "J-^-g- aj-fr^ ^^7]^ ^-g-tl:^. 
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<32> M.^ o}$-& ^-§-^ JjLJijr «<HHH^r ¥ a o^^r °l-§-^H #3 

3 °<H1 rrf^- JfLjrsJ. s^^H ^>-g-^. ^7]ofl ^ ^H|^ vfl-g-^S: 3*r<8 -g- 

1H\ JCCI 2000, *UtS, pp.419-422H <SMI*WI 7flA]s]ol ojrf. 
<33> , £ 1^- ^7}°) ^ lf-3L^r oj-g-eV ^-g-^j JjLJitJr « 0 >Alo) Aj-g-^-g- £ A] 

k 2 7fl<3l ^iL = 31^ ^?H=h ^tf^Hfe #71 k 2 7fl<2} alE S 

^ tfl^ n7fl^ Al^ofl tflsH -^s. -^-^ofl cfltt *1 

^ ti] ^-J: HEH-i: k«i k 2 7fl^l ^Ji «1M = 2fl<9-a- 

<34> S fV ^7> ^7>2l ^-JL^- Ol^-Ol ^AS>4J1 3-f°fl*r #7] k 2 7fl 

2] HlIS ^ SBll^^l tfl«H *g k7flSl til E el] tfl^ l-^" ^JlS}- 

» k«l ^sKa ^ts ^Hl^ k7flsi til e oil tfltb 1-4 k«i ^ 

(2nk-k 2 )7flSl til El- ^^fVcl-. ^Aloll^ «1 til ^JLSl^-i; ol-g-^j- W> 

<35> M-ary PSK y o v ^^r °1 -§-?!• 3 -§"3 ^7)"U^r #4}<^ <£efl n}-^ 8-PSK, QPSK, 

BPSK, ^ BPSK» «*3-«H a>-§-^ sjoltj-. ^, ^-i) 7 > 7># 

^-f°fl^ JL-ir^l #i o)^ t£6\)*) Jl^oI 7 ># ^ 8-PSK ^ 

42-9 



1020000059780 2000/12/ 

A>-g-*>ul, ^7} $3 ^Sfl^H €- ^, QPSK, BPSK 

3. ^r-S-tr 1 *. 



< 36 > £ 2^ M-ary PSK ujE q-B^ ^id°14-. <^]» *1 

^<^H -2-^^ y lM iLf: >£¥ 0 1 10"6ol^Jl 7>^^ 8-PSK ^"8: ^r-S-W 

•^1- QPSK5. ^^}*>7fl ^ 5dB^ o\!~& ^ o. ^ ojTfl ^a]?^<H ^S>-^, 

8-PSK* A}-g-s}t}7> ^0.5. Aljro} #£) 7r 5dB?r*l *H8£M3 QPSKS. 

S}o} ^olE^ ^^>7fl 3^31, °H ^331 ^ofl ^ ^X) 5)^ ^c] 

*•■ - 4. " ^Utr ^-5.5- #^7> 33 4J*fl*l^ 4*1 BPSK' • 2-^1- BPSK; -4 ^ 

BPSK ^S}^ ^5]-^ s}t}. 

<37> o]5\^t 7fl^-8r ^-§-^ -^JLS}- MJ-^OIMS. *«J*|-7fl 3-§-^4. ^ tf*H ^ £ 

-fr^l«1-7l M 4 3"8r -S-^*Rr (bW 44 ^ O.S 

<38> £ 3£- ^-g-S)^ ^^^.AlAl^Eflo) ^^ £ olnf. oj^ ^-JS- ElM. ^# 

°1 4J-3r 3-§-^ ^-S. #44 M-ary PSK #44 S^S. N7fl<2] ^ #4# 

i^rrr ^41^(310)4 E-m °]-§-tt 3-§-*§ #44 M-ary PSK 4f-a 

#44 2^.2.3. N7fl4 ^a] ^-i- i^-SRr ^-¥-(320), ^ *r4J 4i3i tfl # 

TflWul efl**r4 *£44 ^ ^ ^ 4^4 ^4 ^a] H J-^ ^ 
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iL-^HH^ ^f|cH ^-(330H *] ol^o^^lcf. 

<39> £ 4±r ^- 3j-§-*8 71^-1; o]-g-^ #o. 

^-g- S.*)^ ^ *-§-:E°li=K ^ , ^1^ -^(310)^1^1^ M-ary PSK ^IJlS 

S-* -* A^o) tfl 7fl^*>al(S401), m^fl ^ *M 7-]}^^ ^ 

aJ; aIJl tfl &o_^-Ei a1^^ aijt tfl ^wll- Ofl^tj-(S402). 

cfl ^-^-tij^^-E^ cf^- Al^oi] ^ ^^^>J1(S403), ^^fl til 

■ - -.SLSfhaJ ^ « 0 VA1^) ^jl^- ^r^H (S404) , ^"^^^r-^t!: 

4CS405). o] Tg^ofl ^ ^ai^a-^ ^nJ-^-g: ^He-1!- 

W(S406). 

<40> £ 5^ ^aHH n}^ a^o] a]^ tfl ^-g-til!- Tjl^V^ ^ 

<4i> M-ary PSK H o U -]^S ^SS)<H a] j-o} ^fl-^- W-(S501) . 4] 

^ oflui*l7}- 1*1 M-ary PSK 41 A}jr^ ^ ^-#o] ^ £ 6i 

«}Sf ^ ^aj.^ 7|-?lcf. £ 7^r o) Al^ofl ^fl^ ^-^-o] 7j-sfl^ ^-f , ^a]£ M - ary 
PSK a1i§<>} ^"l-^S^* ^IH^ °H, BPSK» *fl 

^tt QPSK o]A o Vcq aJ-o} ^ ^ tiJ-Al Als^l ^oft^r ^^f^ ^^7> "f^l 
3 ^-g- S.^ aJJt tfl Aj-g-tiJ ^ofl A>-g-^4. 

42-11 



1020000059780 2000/12/ 

-tfJ^I tflSM 4^*KS502) 7?1^];W(S503). cj-^g- 

^IJ^l 7>#^1» -^-7]-e>^ 4^"* ^^KS504). 

<42> -#7] ^fl-Sl- ^7jl(S501)^ ^41 Wj-^-g: 7>5^ 71 ^ *\}o] X\3Ld\] ^ ^ 

fl-S}- 7l§ ^^Jl, ^"71 71 § ^^1- ^ Al^ofl 

^S.^ ^*Hr ^TlMcf. ^-71 <£*WM ^l^SZL^^- 711^*1-^ 12-31 

i+ *(S502, S503)^ -a-71 ^A] a - Aijrofl cfl^H <3<M: ^ 

<43>— JE. 8-8: ^sHe! ^ M-ary PSK g:^ si^Ml • tfl^ 16 ^"<S" 

1 ^t^H tflSM ^1 ^-tl ^ tfl ^Ul tfl-g-Al7|^ <£&S>\ ^.^ 

°^7>s}- ^ a]s ^§ ^SLS. Vtl^qSLS. 0, l, 4, 9, 

... ^ Qo) 7>#*1» 3-8-^-. 

< 44 > S. 9tt ^rfS] ^7> 16<?1 tfltV afl^^l 7>#^1» ^-g-tb ^^S" 

£*ltt °1 ^^HH ^ 3§5- ii 

^-8-wHl cfl^ ^ #4, 7>^cf. £ 9 °1H ^^^1 ^ tfl ^-g-wl^ ^ 

$ ^ ^^"^ ^Tfl^ Aljr tfl ^til ^fl^ ^<^^1 ^ ^ 

^^o.S-^-E-1 ^ cfl ^-g-til!- cfl Af-g-^cl-. 

<45> d-^-O.^^ ^7l Sf ^-Ol ^Ol^l #zg ^ ^&6\] Cfl-g-£l^ cfl ^-g-tilS 
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^«r^(S505) . °1 ^ S. 94M ^-c] ^ ^3M4i# 

-f-^H ^^^1 ^ tfl ^-^-u] A}oj5} ^-^11- ^T^lSS ^^Jl, ZL ol 

« #3^4(S506). °}^7)) ^cH^l ^Is cfl ^til ^M^-b}-* #^^(S507). 
<46> £ 10^: £ 9*1H ^O]^ ^11 tfl 3hg-«lSl- ^ ^ °l-§-^ 

It ^-B^t}. Ol ^^B] <£*}s}- ^7} 1691 tfl^ 

--^--71^1 ^ ^ Aljr tfl s|tH.-^-20dB7>^l->a^"7M^- 



«fl^«Hr y <H^ ^^^(tfltt^l^- ^12000-4111^)^ 7l#s]oi 

5. 11-8: ^HH ^ ^Jl tfl c^^^ £A]*V 

t» 2i7l5|-*}-J!(S1101), ^ ^JJl tfl ^Hl7> ^^5]^(S1102) ( 

<=>1 ^ €3*8^(81103). ^3} ^E^^ *)3L tfl ^Wl^ 

^1 nf^- Aj^oflA^ a] j: rfl -i- ofl^tWS1104). *1<3 ^ 

£r 41-2. tfl i£3HM *1<3 ^l^M.^ ^ ^ 

3.71S. >£3}-*Hr ^l7]sr>7l ^ >M~8-€tK *I3 €3 
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-¥-£<M *1<S €^ <M]^ SH^c^s. ^ $^1, o]^ 7l-i:7l ^ 

Tfl *l<£s]7l «fl€-o]rf. aj-sH *i<* -f-jz}. ^E^<^1 ^tb *1<£ 7}^7] £3H tfl 

iL^Kr ofl^ J±^ ^^1(S1105)# *r3fth=h 

5£^r, aI^b^o) o.^- Aj^c} ml- 3.711 i^^-S. ^^>^ ^11 tfl ^-B^l^l 
^ ^E^ofl o]^ ofl^ #7lHH 5L2\5\X) Q&SLILsL, ^Tfl tfl 

^ ^«^ ^^^^>Efls. *W^. 7 }7H- ^sH^.-.-oH^i^. -^sStJi-cl- • 
# ^-f^fe- <gs^7} ^^i zislM-, ^^moi zj-^ ^^-ofl ofl 

^ ^^1^ STll ^3^-3.*) 3^ ^ «o V ^A^ ^Al7l^l ^^14 

^ -S-^P-Sl^ ^7l^.Cf 3)-7ll 3^*1-71 nfl^ofl ^Hl^ <gs}-7> ^^fbcf. 

^le^ &*ll» Sfl^SM ^^H, cfl^ ^T^HlA-1 ^-AjSl^Di Aljr tfl #-§-Wl<^ ZL^r £SJ- 

^*IM*r ilr^-i: ^*fl -S-(-)^ ^7l» ^ 

(S1106) ^-7>*V^(S1107) «J-^^r f-^11 ^>-g-^. 

^- Al^o^ Aljr tfl <^l#*Kr ^^1(S1104)^, -4^ Al^oHA^o) >-A] Aljr tfl ^ 

^Ei oi^sj aij: cfl ^vg-His] H71S ^-^olcf. 
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<5i> SEfh afl4=^ Als cfl ^wlo] ^ j£>§\27fl(S1105)^, ^1^^ ^ *fl # 

^l^l^nV^ *1<S^5*H ^ IIS- ^ ^ € 

^ ^1^ ^1 41 31 cfl ^til^ ^-71 ^§ ^ Alj: cfl ^ti]^ ^sfl 

.<52>.- £iK <^ W*}^ ^tH(siio7)^, <^1# ^>sq- Jg5 ofl^ ^>S.^-E|^1^ 

-741^H, ^ ofl^.^jq- 3.7)9] JL^ 3}#-<H^# ^7H>^ -^H- 

^>olofl al^tt 4Hr# °l-8-*H Tll^l:^. 



^r^l-Hfe 4i*3 ^-^(tfltb^l^- *ll 1999-61842 JlH >*M1*| 7l#S)o] 

w>, £ 12fe <H ^*HH1 n}-g. «<H *#3E°ltk 

<54> ^ «^ ^^« 0 >^sl S12013I- #31 S1202^ 3^7] ^41 41 Ji tfl h]o|| <>} 

Ell- 37fl *M ^A>^ «]:^*>H^ 
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tb 7]-§-7l ^R(t)» ^^cf. 



<56> ■ 1] 



i-(t-\) 



<57>t.. x $]<q 1 6fl^ > R(t)^- ^ Al^oflA) ^A] Aljr cfl ^131, R(t-l)^r «> 

•-^S S^^fe- q^°}t±. *\Q Qo] 7fl<L>^ ^-7l^r-7l^- o}^>^-^ Al^S} . 



<58> [^SJviJ 2] 

A- 1 

x|Ai^l+l 

<59> flsj ^«v^] 2<HM x^ -£4^ #^5- £ 4«11 w>sq. ^-o] rij-e}- 

7l^r7Hl tfl^- ¥3 S^njE^ ^ 0.5 <>1S>3. ^ 

ti-Sr #mgr % + , 7}^7] 3.7} IgsMl tflSfl A tt <S *1#*H*M , 0.5 <^ JE^r 7> 

^ JL#^1 ^ wl^§- ^-Tfl ^ ^ flt]-. 3=th x^l 

^7>Al7l^ 71 ^-7] o)l « ^ ^#*fl*luL, x^l 1 &±3, 

7l-g-7l 1-fr «H 7}# *\#fht±. 

<60> HL^ ( X S1 1 o^o] ^-foflir, t\X\ 7 }^7] #SH1 tflSfl ^ ^l^>7fl x 
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<6i> ^-Tj] S1203^r ^*flsl ^ljr 37] ofl N 7fl£} ^ zJ-zHl cfl^- 

<62> o^H ^ JL# S(t)^r 3H- £o) $_^-&o] ^30.3. til 

ESI 4^3. ^^1^4. 

<63> 3] 

— — •• •• - ^pMff ;yf4^Jtg^# - 

<64> # 7 ] 3^1 Pb(R,D)^ ^ ^ D^l wlM _2.-§-3. ^*fl ^ ^151 tfl' 

«1(R)4 3^ ^(DHl ^ ^ 7>^H, Rb(D)*f ^ *8?q -f- 

^wl^l- 7]}^ %°-d\] ^ «1M ^^Irolrf. 
<65> Z\ ^ « 0 V^1o)l tflsfl ^^ol til ^Sfl, ^oflA-1^ Zj- ^ aj-^ol b Je 

^1- Rb(D)<>1| £}*fl 3t?-3*€ ^ ^l~g-th=h 
<66> St!:, #41 *\*]£i7} ^-^ «1M Pb* iL4 ^ -2--§:-8: «o v ^ 

ofl *fl^r 1 °1} 7^}£ ^ PHIS. 1^1 &)» *H >H«l^ 



1020000059780 
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<67> 4] 



\-%{r,d\ if imm<h 



<68> tf.fi-, S1204^ 2°1) 7fl^£ ¥3 sf-efnlEil- °l-g-*H ^ # 



<69> 



SL-i: SCOtt 6>2fl^ 52f ^ ^7] 7]& L%-9>2) ^ JL-i: 



<70> [^«J-A1 5] 



l-o: 



<7i> cJ~g- ( r^) S1205^]^^ ^ ^ «J-^H1 tflSH ^ 5°11 ^}«fl 

<72> tf.fi-, ^7^1 S1206^r ^ofl ^ ^ ofl ti } sfl ^ ^ 

^ *1# ^H^f. *HHwj-^<y ^-f^)^ ^ ^ £.3. 

#^K5L^ ^7]^ ^7)o\) x$r%^- ^-Tfl S1209S ^l^W. 

<73> ^ofl 4^ ^ yJ-^M y l«fl ^ ^-r-, ^d^^i *1» 

##*}7l 3*fl ^#-^<?> ^ HHM ^£)53^ *1» ^^4(S1207). ^ 

42-18 
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«^ o_JL ^S}JI(S1209), =L%*} ^-f*^ ^ # 

^ a o v ^^r -R-*l f- Ir^JS-tt *| tb^-(S1208) . ^*fl >id^€ 

5L*q ^ ^ ^ ^*\-jr ^ &7fl ^Cf. 

u <74> ^t!r ^HH <>j ^^«1-S!i^l^!:, 4J*Hfe ©H£>i 

^ ^1^>^^ *1H*>3^ SMcf. o] ^o] ^g-o)^ 

sfl^ni; tb^€ ^ ^sHlM- ^^«fl-afe-2:^*--s.-¥ 5E.^>fe- ?A-sls_- 



A)X|i^oflAi oi^H «H8*I: °1« JL-g-^S ji-S-^r ^ & 

U J-*HH ^ ^+)<L3- &Qo] ^Sl^ ZL J2_^-7> ^ 
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2] 

*11 l 5*^, 
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#?1 #2. tfl cfl^Hr #3HH, 

X\$<%X\£\ X\s. tfl ^-#^11- 7\}*V*}±r 

#?1 ^ #1i3 *]i£ZL^^; 31 #31, 

#7l ^SZL^ofl rfl^H *fl^ 7>^^1# ^-g-^ 3l#^ #31, ^ 

#?1 ^ ^^SLS-^-B] ^A] A]^ cfl ^-^-tiH- ^T&Rr #311- 



3] 

4 2 *<H1 

#71 3^3j-# ^<g*Rr #31^, 

#7] ^A] Aljro] tiJ-Al^g. 7 >^7l^ *1H Al^oll irf^ 7l§ 



4] 

*1) 2 ^-ofl &<>H , 

#71 t5li£ZL**-g; 3?#S>Tr #31^7, 

#71 ^Al Aj^o} ^JjL S ^ ^J=L Aljrofl cfl^ ^^flS* <S#* ^r*8*Kr # 
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x 5] 

*H 2 ^1 

#7] ^ ^rfl- ^-^-5. tfl%l^jO S 0, 1, 4, 9, ... ^ ^ 



6] 

*n 2 ^i sa^H, 

#7) ^ Al^eflol^^- jg.^ci\ <£o^ ^A] tfl ^--g-y] Aj-O]^ 

^ ^^J^f^ ^Al Als tfl ^^5)-^ 3# ^ ^ ^-§-^ 
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*b l fl°H , 

4>7l AiJ: tfl efl^fe #7jHH, 

#7) t*£. Al3°fM3 aij- cfl oJ|^s>i=. 

^ 41 3l tfl 371^1 JL^ ^]7^}7) ^-52)- ^E^Kr 

#7] ^f-3|. ^E^^ Aljr cfl ^S^AS-^ <^ *1 ^ o^o} Aljr 



8] 

^"71 7-^ ^ Ajjr tfl #£-HlSl ^^O.S«-E^ ^ A^ o] Al 

S tfl «fl^*Kr #31^, 
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9] 

^ - ofl^ <yjr tfl ^til^ o}]^ SL*m JS.^Kr #7^, 
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